'Searching PAJ 



Page 1 of 2 



BEST AVAILABLE COP . 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-067401 
(43)Date of publication of application : 03.03.2000 



(51)Int.CI. 




61 IB 5/02 
61 IB 5/31 
61 IB 5/66 
61 IB 21/02 




(21 Application number 


: 10-233827 


(71)Applicant 


: HITACHI LTD 


(22)Date of filing : 


20.08.1998 


(72)Inventor : 


SHIROISHI YOSHIHIRO 



-. 31 i 



(54) MAGNETIC STORAGE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a large 
capacity magnetic recording and reproducing device 
composed of a magnetic recording medium, magnetic 
head, and circuit, capable of performing a high 
density recording even in the case of a high rate 
transmission recording of 50 MB/s or more. 
SOLUTION: This magnetic recording and reproducing 
device uses a magnetic recording medium of which 
the absolute value of normalized noise coefficient 
per unit transition is 2.5x10-8 (/xVrms) (inch) (ptm) 
0.5/(jiVpp) or below, and a magnetic film or a multi- 
layered film of a magnetic film and an insulating film 
having a magnetic path length of 35 fxm or shorter 
and a specific resistance exceeding 50 ptQcm in a 
part of a magnetic path at least. And, this device is 
provided with, at least, a magnetic recording head of 
which the total inductance is suppressed to 65 nH or 
smaller and a high rated R/W-IC with a wiring width 
of 0.35 /xm or smaller by being mounted on an 

integrated wiring type suspension. In such a manner, recording and recording are performed 
at a high transfer rate of 50 MB/s or more. 
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10-* (ft Vrms)(inch)(^ m)0.5/( /1 Vpp)J^T 

— »tc^4< t 4JtJStt50/£ncm*jBx.*attJR, t> L 
<»i«tt»fc*fi«l!ltW#JiBI4:fflv», E»-ffi!o-9- 
*"<>->3 >KJS«-J-4*K J: * >**65 

nH&TKfflicTtBMtlEli's? K£, *MiO. 35^ mJ£lT<0 
Sia^LJtR/W-IC*^4 < t &*«U 50MB/sJBUt*>Jfii 

[1**^3] -hfER/W-IC**^? K^«b2cmmi*l<7)-t^^ 

1 4 fell 2 EfKoa^EfStB^go 

[W*^4] ±K«AK**#fc*»t 4 Co, 
Fe. Ni*»f>4*»*»<e>atfix*:i>«:< tt 1 «©&JStc 

L> HK. Cr, Mo. W. V, Nb, Ta, T 20 
i, Zr, Hf, Pd, Pt, Rh, Ir, Si*»C»S:4«f2 <Dm&h 
miitltz&Z: < t 4 2ac07C», Stfla, Ce. Pr. Nd, 
Pm. Sm. Eu. Gd. Tb. Dy, Ho. Er, Tm, Yb, Lu, Bi, S 
b, Pb, Sn, Ge, Bfrh 3 OWfrbmtftltz'J?* 

1 L 3 Ov»rfi*l=E««)««E«W^i6 

So 

5 ] ±Eai±^7^ B B B »ai£#T-&;&a:§CEa 
•f*L*»KlE*oajMB«W^«* 0 30 

[w*jS6] ±.tmmmmvf<Dmn®tf. cr, mo. 

W, Ta, V. Nb, Ta. Zr. Hf. Ti. Ge. Si, Co. Ni, C, B 

2b* * art F- HSb h 5 > ^fll^O. 

9/i mJiTf 7 KT-, 5Gb/i 

n2JiJ.±<7)«^sr-«^;ifig(os^4- : f7d - 1 z&mt-r 40 

So 

fi£=frv>, ±EE*a^«ft^*3lf : f-<fc<&W4 > a§0£ 
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fcli 9 Kft<Oft*tEfik?¥&£Ell. 

l] a? K*\ ttflu «»«o^ft< £4215: 

«r#ita:1-4il*«l fcv>L 1 0 <OV»rn*»KIE«<0« 

[SSISoPiifflfcfSiiE] 

[0 0 0 1 ] 

*VTR « <Dffi$Bl£«ffl 0** ©«*E 

[0 0 0 2] 

■;<o±bsi±> i^fo^si, xoiaf-^ a*; 

[0 0 0 3] 11 0l:iS^f ^^gfOiWS** 
■fo (a) 14, ^SO^BIi], (b) liKfSBIf:^ 

to I5#a«#i o 1(4, is^ttstti 0 4ic@^$ft, 

t-^l 00CJ: *)m&+Z>o Ell 0T-14 1— 4(?5 4fe 

^t!i s , a^r'-f ^. ^ 1 tm_L, a^ ^ k i *m±r-* 

10 2(4. lHlte-r«&IEaj«#ffi±Sr#ft-t 
-So a^^-^ KI4. 7-A100 1 Sr^h LT n — 9 V 7 
f^-*.*.-? 1 0 3 K^ftZtlZv ^^yg>l 0 

0 3 14. a^y ki 02 zmm» 1 o 1 cBfjeow 
<0Aai*t:f4. Btfs<om^,nis&^ST-*)4 0 tiar- 

14. PRML(Partial Response Maximum Likelihood), afe 
4vM4ift*JL>/N>^ L7tEPRML(Extended PRML) if 

fttl4, 1 0 0 2mizM*)ttnh*i2> 0 

[0004] m.%.^v vizmm2ti&mmom£&&R 

U="H^«fgSBI4, Mlimi 1 (a) 
S?Wo 1 1 1 14, iSiiln'f* 1 1 6 

fc£*l*±TKS*;i»oa&WK»"fr3itfc, N i Fe 
^■4E**fe**«*l 1 7tIIl 1 8*<b#j£S:h. 
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i.Ifll 7tIIl 1 8I±, #K«ffiR'<*->:i» 
hm&Zfiho ¥?£SB1 1 2ti, N i Fe^*^ 

*&fti&g&b* , x j h 1 1 3 kH**fcjemsn> l < 

f±, NiFem*?!* 1 ), ffiAWi^-^K*** 
1 8aWR»*&*iTv»4. Vma£&b*X¥ 1 
1 3 ©TJgKllS bizi/-fl> K/f 1 1 5#IS:tt(b:ft.Tv> 
4 0 ff£33-»fBJi, Kl l l 5 

* K>1*S§) 1 1 8 fcOMBUEK J: *)*'je*it*o Jtt± 
©«MB«li, Ala03-TiC**»e>*4«^f K*?'f* r 
1110 (I^Hb) ±(CAl203^^t &&TilfeJf 1 1 4£ 

-E-O^JKT-lillKtOlc^-r J: 9 v>/*;n ill, 

-9-*^>v3>i i 1 3 izifi<ottnt>ti. m#m±z& 

±Loo#fL, K»«SitfcT-A 1114 1: 

ioTttlO#li:tttft*Ltft, 111, 

i i i 5*ac-c«*ctiM*<&#fcj&*, 4v»li4S^« 

Eft * c 

[0 0 0 5] H 1 2 ttiffilWIE#«5#lM4:aiJatia**i- 
**> #§§¥3 - 16 0 13 KEfW>J: 3 k, ^5ftNiPi6 

attafeSftv^LliWIB-f-^atlEl 2 1±K, Co-Cr-T 
a, Co-Cr-?tm <om&nm l 2 3 ^* 

fc«>u, SHR*****jnL sio 

2, SiN, Zi02«4>iba««SJRl 2 4, HK, 

[0 0 0 6] £ ft <b«$UB«*6II ttftBft* 
#K#TE»?f£*fT -5 jH8*lEft%flt SMHfc £ fix 

ri*, ^rftfc&K5£<##LTEft«£**T •?*:*>, ft 
ffl ? ft r </■» * £ itt? * o ^ 0 

[0 0 0 7] 

Stt** i a * * u n, Efttit« *■ k -cir a * 

mX3&BL#SCm/sSLt bi&<* L < «, 5Gb/in 

2 £i± o a 9s/e r t Eft ?? ^ **Tir * ii * i- * * 

S£ A* HI T* , 5 k. T- K v » S/N# # <b ft Z> 
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[0 0 0 8] tS^W^EftiK^T'tt, 1 - 3 Gb/in2@ 
E *> itSSSE v^S/N * # h tz tb \Z , ft * «*KI;1- 
#BBBB6 3 - 1 4 8 4 1 1, 1 6 

013, &HBB6 3 - 2 3 4 4 0 7-?f2rgU::E«$ft<& 

ffl ^fi^-r^ iif, ««#ASIJtS**0.85J£JlTfc Ltz 
9, ®mKAT') v^o^RH*0.4-1.3(cft«»L, fi^ 

ft^O&teT-f*, 2 OMB/sejSmTOlESIiiETE 
ftW£*=fT 7 t> -*Xli*L<fi*r#TV>*3&« x 5 0 
MB/ s J£L±0«EV«jattft-C iix"b Oilll^CSAlB 

SfcSEft LfciLtt, Efta#7i ? n-Ki:^Jfc 
20 <EftL7t1f«fe«li#Hifeit1-*t^^tTL*-5, t 
[0 0 0 9] *$&W<VB&li. 5 0MB/sJ£l±wS5a 

eaiTEftw^ffi*, jE»w5Gh/in2eaj0i±ow*aE 

IT r ff>mfc iz+fri&J& 4 Eft^T* IL^i S*.SJS 

\Zibi> 0 
[0 0 10] 

30 ivumiM&^ztzvxo^m] ±EB«it*ai-*fe - 
[ooii] m&mtf, Co, Fe, mfrb&z>mi>*bm{£ 

titz'J?* <ttl m<0&JRytmZ3i1zZ> lg.fr b L, 5E 
tc, Cr, Mo, W, V, Nb, Ta, Ti, Zr, Hf, Pd, Pt, Rh, 
Ir, Si^C,4-6^2 4>8*&XI?Jlfc4'&< H2i© 

StH.a, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, 
Ho, Er, Tm, Yb, Lu, Bi, Sb, Pb, Sn, Ge, BfrhttZi 

40 m3mfrhmi£titz'j?%< 1 m^itm* ^-tr&^ft 

Mt^trj: 0, 50HB/sai±O*a<EairE»Lr fc*v»S 

/n ft t t^W- § , mtm^ tz *) <r>w&\i; 4 X 

#S!cOiS6*=Mft & 2. 5X10-8 Vrms) (inch) m)o.5/ 
(// Vpp)JtlTt-C#<&o 

[0 0 12] ^a^EftjSE^t, 35AimJaTO«J»ft 
ttSS, t L<li«1±Ki:tt«RtO#JlRSrfflv», E^ 

>*£-65nHJaTK£Px.*:fi£&Eft^ f Kt, ^$S0.35 
50 ^ B JilTO*iiftLfcR/W-IC*ffl»/»'**-C, 50MB/sW± 
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ttft**^ * * v> ttttft&ft&ft: Sr h > * 
Rifflv\ Ha b y "J * 18**0.9^ mJ2JLT-C*4S*fe^ 
*a*C^» K*JHv»**-C, 5Gb/in2JEl±OJfl5 

[ooi3] ±.tm%mm#-<omvkmi>)K cr, m 0 , 

W. Ta. V, Nb, Ta. Zr. Hf. Ti. Ge. Si. Co, Ni. C, B 

[0014] »&fB^#K¥i*#u-ir«r*fc*CTiD 

[0 0 15] Hd. T^-fc^B#M*M<, MKit&ffiJgT- 

-c, ic^? K**J&, tRflb«>4>&< t fc2SttTfflt 

[0 0 16] H^K^LTtJ:?*, »H8ttt**U:C, 
Cr. Mo. W, Ta. V, Nb. Ta. Ti. Ge. Si. Co. WifrbM 

1i±Jf. C-N^co^S^. ^-7**D7^**#'Ji- 

•r ;w^co mmm * mx&wrt- * a*;f filiate k # v> t . 

S^ftfSgtt, lfili^S3Gb/in2, m^lOkrpmi: 
LTlMffiLfctt** ±.ffiai£JKi LT. Co. Fe. Ni*»fc 

J&fri: U MIC. Cr. Mo. W. V. Nb. Ta. Ti. Zr. Hf. 
Pd. Pt. Rh. Ir. Si frbttZm 2 V>&frbMlftl1z#>% 

B B H e £ MMb"T 4 t * I* IS B B B *i r»iro$fttKftffl & fi» 

as*. ee*mif «>2oiffl/8jaTote*afl[-cE*st?f ^ l * 

£3X10-8^ Vrms)(inch)(// m)0.5/(^ Vpp) JilT t 

[0 0 17] — 50MB/sJ^±<751«aT'fa#i^^f O tz#> 
LTJlsaft LfcMMC*£v»*##&®r* *) . IK, 
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* ffi < It »t 4 **«*K X . S68t 4- 2cmJEJLT i + * 

&&*t^Uov>TSfc£&ft&frV>, Ellltf>118ill7fc-e 
fltJ*5*t4IE»a»«a»ft 1 i*35nmJ£lTt L. $ <b 

*fflv», EUllll*— - fr^L^^^^Vv-a >113K 

^» Ktiv>t, zmum.^Ti&WiS EM, MFM$ 

+«-4«**«5l^-C # 4*t«BT # . 50MB/sJEU:T© 

ncB*jHx.*a«*tfl-t LTli. t?lx.tf. 42Ni-5 
7Fe-lCr. 46Ni-52Fe-2Cr. 43Ni-56Fe-lMo. 51Ni-47Fe-2 
S. 54Ni-43Fe-3P^ONIFe^-^^^, CoTaZr. CoNbZr^ 

tvmtLXit. 89Fe-8Al-3SitSi02tO#SK^. 80Ni 
-20Fe t Zr02^ t O #•§ * S o 

[0 0 18] *z\-C±.imjfc<nm%.^y K. S»T±|B 
20 oi«#ic50MB/s ■r-ofSiiff^.S-fi 1 o^Bf, Mta*^ 
^tti'JBv** t'+S-^IEiSWxf, Micy ^ X fe 2 ~ 

^"f-fi h 9 y^«**2 ^mhJEv^JlSSOMRS^ 
[0 0 19] SBKov^Ttfcjg&StLfcig*. ±IBI6^ 

r-> 5 a. v- -> a >±"C«*aiH»*f ^flo tf, (MM 

k o -t fift jftiftit L ±f s«#;«ss; . 

La. Ce. Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy, Ho. Er. T 
m. Yb. Lu. Bi. Sb. Pb. Sn. Ge. B ri>e> 4&^3S£#» 

bmititz&%< ti> \m<r>7tmi^M-rhz t-c. 50 

MB/ s "CISSI L "b . mZMfeM tz <0 OWfeit 

S 4 X&®.<D$i.mM.*2.SX.\0-Hv Vrms)(inch)(^m) 
0.5/(^ VppJJSlTfci-A^ffi****^^ L/So 
*(i±IB7C#4r0.1at%Jil.±^in-tixtfS*^^^**. la 

40 tx^jra-rittf+^-c* 0 . i5at%£ 19 1# < igira-r* t 

fc. SiO2^Zr02^ t*<73^att#i:CoPt^CoNiPt^cOig*S 

B B a a*.^*±^# ttH^^iiu 3oo*cas 
«»jEii±«)«i**i*BLTv»4„ ic, ±um.vtmmt£k 

50 T-fe. iEattff* 1 , Cr. Mo. W, Ta. V. Nb. Ta. Zr. 
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Hf, Ti, Ge, Si, Co, Ni, C, Bfrb%,&&frhMlftitz 
*^Lttl?W; »£■ k , * J iEtt » Kin* $ ft * 
*fiJT-abc»7to £ ^>K#lE1-^§»t LT, ±fE&^ 

i lv> 0 

[0 0 2 0] 5Gb/in2Jil±<^it5^JgT-fE$i«££ : fi : 7 K 

<ox, mmMft^£^%2oaB&.±<nmms/Ni)mbti. e 

PRML-^EEPRML, 'J *tf-i§\ ECC^i: ffi^-g-*P-^*^ 
^H-C^-p/co ilt, E^^fit^**^ (GM 
R) , Rlf h > *frm&%.^'y Klco^-ci±, ^FggHS 6 
1 - 0 9 7 9 0 6, 4$IH§¥ 0 2 - 6 1 5 7 2, #HS¥ 0 
4 - 3 5 8 3 1 0, 07-333015, 
fflW- 02-148643, 02-218904 ^fgK 
K«^tl-CV^S«T**I9, tKliKrF^f 
•y^^ci^'J v^77-f, (.KliFI BSDl&ffT^ 
fgffi LTia h 5 v ? ifi^O . 9 n mJ^T^HSSL^o 
[0 0 2 1 ] S^f-f^^gii LT_tfE<S>3yi®i6T 

*«&5Cc-25 ot;sa^R^fi*)icjD*LL, iUJSirr- 
o . 9 mj^T utk mmmsfLM 1 t ois@*t 

£K-&, 5Gb/in2Jil±(O^^JS, 5 0MB/sJil±©li 
[0 0 2 2] a^IB$l«#^ife^eniDL^E 

e mm zm * n ^\ ±s e n e ^a^tffitts***^ * * 

K»S LV>„ 

[0 0 2 3] ±|E#H*«* i M|E#l'-*ff-3':* , i: 

3b ^ o 
[0 0 2 4 ] 
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J: CfJfcttW fc J: c xmm iz®,&ir i, „ 

[0025] mmm 1 ) m 3 »c*»woa«7»^ * ? 

gfS'ft, H3(a)MU 3£fi<7>¥ffiHi, (b) ttWHHT 

**«WOSE*«#3 1 £, I]<E*£»t3 4KH£U 
3 1 0CJ: SIhUE U HI 1 *fl§v»T&T#ifflfc 
RW1-4«JR^3' K3 2 *fflv»TiE«3£*fT3o 
^7 K3 2 IJ, 7-^3 1 1 HLTD-^ <J T^^i 
10 i-^33 HI<Ei-*feiSM#®3 1« 

> 3 1 3 t LTIi, -?-<Oi^«BSr'ig2 (C^-f i 7 

2 lWfco-fvr^J' V^*«15n HJilTtCi* J: 9 

(±, 50MB/sCOffi-^li^:# <MSEL, It©^7-©@K 

ic^3 14*, »bie^, tmrnimmfv-tAx-m 

3 >313_h, tL< «Ei»fflOFPC±tc®jSL, ^» K*> 

JfeWr-li, Eg«i£l.5, lcmtL7t 0 4r*H3-C(i, 3 

1 - 1 - 4 c r >4tt<D^7''f *t>, 8*(0I^? K3 

2 *»*Lfc«**Lfc*«s m^T-VX^ l&JSUt, JS 

Kl*JJl±-C**llfA<> *Hifeffl|-CI4, 2.50 

30 m^r* *tmw.w.tez i 2(c ^7Ki~3o*, m% 

T4 1 - 1 5MLfc. 
[0 0 2 6] «*SOlB#l, »4f^<OMI, ftl^fll*© 

*o tztzLmmnj3<0&X^ Bi-CMOS^Jt^CMOStCt^ 
fftOS^ttO. 35// mJilT<0^7°n-bxS-»ffl-t-5 

t iKSi*^? < t4f«ST, 0.25// mfilTCl 
$L-7a-tx*1%m Ltz 0 i^T-li, EEPRML (Extended Ex 
tended Partial Response Maximum Likel ihood) £r^- > 
^N>^.L, ECCI8f|Sr^|fcL^MEEPRML(Modified PRML) 

&m®$&ZmAL, ±IEc0R/W-ICi:l4^«L^ o 3 fc, 
Sitm^fEiiO*^- H tiPRSffi^&S^T-lf & L 
itfbli, M#3 1 2*9sKJRi}ffrttrt:o ^SWUte^li 

50 f fLfc26-28nmt Ltz B 
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[0 0 2 7] *»B©««K*W£*«*flMS* 

[0 0 2 8] iT 01 4rfflv»T*ISWOilEflt^-3V>TBi 
BJ1-^ 0 1 1 \*if7*. NiP> ? 4rAl, S 

u 435*6*0, 3.5, 2.5. i.8, mm<r> 

.{±, Cr, Mo. W, Ta, V, Nb. Ta, Ti, Ge. Si. Co. Ni* 
fe&ai^'bjltftifc^fc < t i> l a«97c|g ! S-±^aBS; 

frt-f2>, Cr. Mo. W. CrMo, CrTi. CrCo. NiCr. Ta. C 
oCr. Ta, TiCr. C. Ge. TiNb»©#»ttTJW* ^^13 
ti, Co, Fe, Ni*fc:ft*»*fc»tttirt:^*< ttli 
O&W^Srifc^Jftfl-i U JgK, Cr, Mo, W, V, N 
b, Ta, Ti, Zr, Hf. Pd. Pt. Rh. Ir. Si*<b£&IS2 
©S*C>»lf*lfc4?4:< t i> 2m<0%m, Sy*La, Ce, 
Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L 
u, Bi, Sb, Pb, Sn, Ge, B frb 4 A* 3 il 
< t *> 1 tt07C*^-&tf, CoCrPtLa, CoCrTaCe, 
CoNiPtPr, CoPtNd-Si02, FeNiCoCrPm, CoFePdTaSm, NiT 
aSiEu, CoWTaGd, CoNbVTb, GdFeCoPtTa, GdTbFeCoZrR 
h, FeRhSiBi-N, CoPtIrSn-Co0^*£ B E B K&14'fr£'& 

mtiM^ tz *) <»w&vt; A X«»0«****«2. 5 

X10-8(/i Vrms) (inch) m)C5/( /i Vpp)&T"C**>£ 
C, Hr^JtJBC, BN, ZrNbN^O-RSIK, 1 5 liOH, NH2 

5„ 12tl3 iOWfcti, Ml-ffl^^rP^Lfj. i «3 

^ttTife^*IS:ltTi &< . JiSefiSttS**. Cr. Mo. 
W. Ta, V, Nb. Ta. Zr. Hf. Ti. Ge. Si. Co. Ni. C. B 

fofrt-rz $m®. + mil $ ftt v^n ar . * 

[0 0 2 9] KIT, MK#»fc*«#©*tt«K-=>v»"C 
lifio 3.5, 2.5, 1.8, lf©^5XRSi«±i:T 
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fEcDCr-&#, Mo£"&, Ti-£&, W^^OCr, Mo. W. T 
a. V.Nb. Ta. Ti, Ge, Si, Co, Ni^^&iH^iSIf 

JgJfcU ^v^T-CoCrPtGd, CoCrPtTaNd, CoPtDy-Si02. F 
eCoNiMoTaBi, NiFeCrPtGe, FeNiTaIrSm*f <OCo. Fe. Ni 

tzkWLftt U Ml-, Cr. Mo. W, V, Nb, Ta, Ti, Zr, 
Hf. Pd. Pt. Rh. Ir, Si*fe&.&Ht2 ©»*&Wttlfc 
< i & 2«C>7nSi, S.t>Xa, Ce, Pr, Nd, Pm. Sm. 
Eu. Gd, Tb, Dy. Ho, Er. Tm, Yb, Lu, Bi, Sb, Pb, S 
n, Ge, Bfrh*Z>m3m>b&\£iltz'J?%< t *> 1« 
^7C«*-&tf*S B B B K«gtt^*-&tf#§, 21, #JSfiBtt 
JS, $ <bK10%Ni£Sn#-#>«^*10nm. ffc&USffi 

x;H»rtB *5n m^sB; L. * l cSt*»Kol»7' 

[0 0 3 0] ii-C. TAR, attfltttfeCDC^^* 
> n ^ 9 <; > ^tit-JfML> JSKftBlHiS* 

ttT»J*Lfco *# , *Hlft«Tli, T«st«814Kt^ 

141-lOmTorr, ^«?a«l±100-300 , C, «RJ6K0. 1-lnm/ 
si LTto T^l'liCr, Ta, Nb, V, Si, GeOflfeK, Co 
60Cr40. Mo90-Crl0. Ta90-Crl0. Ni50Cr50. Cr90-V10. 
Cr90-Til0. Ti95-Cr5. Ti-Tal5, Ti-Nbl5, TiPd20, TiP 
tl5^<O^S-#S^V»Lli*aw^««^t>*S 2S 

Wii£JII¥lil0*<bl00nm. «8ittSlil0^f>100nm, «BS 
ttl0mT**o &m&fctLX, 5nmOCoCr7Pt6Gd 3 i: 
2nm<£»Pt£lO)l«JI L70nmi L Jt$H*<bf*ft Lfco #SI 
W<DfiS^ifS^#4-, SEM, L<»4TEM-CffffiL3tSf, 

Htfrhtt *) , ^o-€-O s FJ4jeSI±12nmlJ.T8nmJy.±Tfe 

[0 0 3 1 ] 
[Si] 
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11 



12 



(nra) 


Tift IB 
(nn) 


tA'jrMrJE ( 
raTorr) 




fEfr 


1 


CoCr I5 Pl 8 U 4 (25) 


CrTi(40) 


2 


250 




2 


CoMoj5Pt 8 Cc](25) 


CrTi(60) 


2 


250 




3 


CoW l9 Pi 4 Pr 2 (25) 


CrTi(IOO) 


2 


250 




4 


CoOjjPt^Nd^g) 


MoCr(lO) 


5 


100 




5 


CoCr 16 Pt 10 Ta 3 Pni5(28) 


MoCr(20) 


5 


150 




6 


CoCri 7 Pt 10 Ta 2 Sra 3 (28) 


MoCr(30) 


G 


200 


mto 


7 


CoCr l8 Pl 8 V 5 Eu 4 (35) 


CrV(IO) 


10 


300 


mft 


8 


CoCr, 6 Pt, 2 Nb 2 Gd 6 (35) 


WSi(20) 


10 


300 


©ft 


9 


CoCr l5 Pt l3 V 4 Tb 4 {35) 


CoCr(30> 


10 


300 




10 


NiFe, 0 Cr 10 lr 4 Dy 4 (26) 


NiO(20) 


1 


209 


us pi 


11 


FcNi3oTa J Rh J| Ho 2 (18) 


MoCr(30) 


2 


250 


Soft 


12 


FcCr l9 Pt 8 Er7(29) 


CoCr(50) 


2 


275 




13 


CoPl 2() lr 4 Tm l -Si0 2 (25) 


Ta(45) 


1 


250 




14 


CoPt l3 NMYb 1 -7r0 2 (25) 


V(30) 


1 


181 




15 


C©Ni 22 Pt 2o Pd 4 Lu 0 5 -Si0 2 (22) 


Nb(50) 


1 


224 


flirt 


16 


CoCr 33 Pt,oTi5Di 4 (100) 


TiCf(50J 


2 


174 


mm. 


17 


CoCr 22 Pi,7r5Pb 10 (80) 


TiCt(50) 


3 


160 


it 


18 


CoCr 21 Pl 8 Hf 3 Sn 4 <60) 


TiTa(50) 


4 


156 


«j* 


19 


CoCr 22 PtsPd3Ge i 3 (50) 


CoTaZr(50) 


6 


140 


ii 


20 


CoCr 22 Pt f Rh 2 B t> ,(40) 


CoNbZr(50) 


6 


106 


IE 


21 


CoCr 22 Pt 6 Si 2 Sm 4 (40) 


TiPd(50) 


6 


191 


SB 


22 


CoCr 7 Pt 6 Gd 3 /Pi(70) 


SiN(50) 


5 


151 


IB 



[0 0 3 2] #cKig 2 . RZ/m 1 1 (a) *m^X*5&W 

«fiill7i: Lrte*0SSJKapJSl.5T, Jtffi*/i50/i a c m<D4 
3Ni-57Fe£, i> 7 -Jj <Dmmm t LTft5fO«3K#JKl.O 
T. JtffitS;28/i n c mONi80Fe20Sr3^J3c, 3EK2JI15*- 
XTDCuEiRK ovarii. > ^ *ffi-C35^mO«»ft 1 f*) 
t:ML/: 0 ::t\ Ifiii^-Y y yiliog S tiO. 32^ 
m(^^^*/*t :Al20 3 )^L^o N i Fe/Co(6 

nm). C u (2.5nm). B^^CoF e (5nra). CrMnPt 
(25nm)*J«*»«U >lfc Lfcfcfc. *<D 

MSttffil::, Co80-Nil5-Pt5(15nm)/Cr(12nm)77c^figE^ J: 
U f TamffiJR(120nm)SrEgL> i *ft*7 L *'< , J V^5 7 
9SlT*a^l7: h^**«*0. 9^ mi: 
L fc g^aAffitfLai**^ * 2 ^ m <£>Ni 80-Fe20 >7^rv 



y*T:A1203) OB^»fc«r^ri--&a«^^ K*^*. Al 
203-TiC^O^:^ SO1.0x0.8x0.2mm3^7>f 
J&J&L?z 0 &±MfrhF I B (Focused Ion Beam) 

JDXSWH * OKA h 7 y ^W±l.l/imH h 'J ^ 

U«ff3nmOC/Si«»K*:JB*L3to v KSr, SI 2 

T'Jfm-tZ, *HWO-#EHi*^^>->3 >313H 

ft*. H2T\ R/W-ICSrBftS. JB^l^fejlfc^y K7 
*>7V 9 >*li, 3.5, 2.5. 1.8, 



tL-Pfr. 65. 63. 61, 57nHfc65nHJaT"r*o/Co 
[0 0 3 3] ^£i&&£9. IK 13t^xT. « 

1 1*25. 30. 40/imi Lfc^y KfcRftLfc**, 
fi8»fi**40//m<O»^Ji. *&>f * >*li3.5, 2. 

5. 1.8. lgf^f ^^^JSO^SI^O— ttSS-^-^Vv 
aVKWLfc. -f-ft-Pfr. 75. 73. 71. Wt±h < , 50 
MB/s"e<om<a»g#tt#20dB4:fi< . +#*£.lft&E» 

30 W±^tb®g&Sti35/2mJ^T. ?>xmbn 
H£lTi:i-*!&Jf* f **** , fc*'s>fco *l<7>SJfc#!l 
(i. £ #1±^30dBJ3L± <h htitzm 

^rtftt*r^LT*&o S^BB¥0 2 - 1 4 8 6 4 3 . 
0 2 - 2 1 8 9 0 4^&#fcB*S*tfca«fc * Oftft 

40 5Gb/in2^f£iSS : JK-e(i+^^^m^, 

[0 0 3 4] JilT^lfeWOSiaflftttwO^TiE^&o 
W-^&aiUB&i: LTJi. 0. 25^ mCO^ffliayn 



(8) 



&HJ 2 0 0 0 4 0 1 
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±|S^7K. itt^tfflv^t, 20MB/sJJt±^C36aa 
TIBIIW-* fc. 5Gh/in2*flrTJ|ttta*afc 9 ^ftftft 
> "f Xffi»oilfti5Mt*«A»C*g < * *) . 50MB/sOEH 
"Cli, 10-30X10-8(^ Vrms)(inch) (yu m)0.5/(^ Vp 

>f XfcJfcOJtftttii** 1 -2.5XlO-8(// Vrms)(ineh)(/u ' 
m)0.5/( Af Vpp) h. 2.5X10-8(/i Vrms) (inch) m) 
o.5/(^ Vpp)i^T"C* *) . 5Gb/in2. 50MB/sO^"C fcl 
0-9 J: *) A < . LV^#i*o fco 

[0 0 3 5] iSEff^OfB30»OifiJn7C*oai*^ov^ 
Tli, 3|s:||lfc«-CJ±0.1-15%O«*:a'<fc4 t . S9i:^ 
Jfe^lJ 1 <D# 1 60^frT% LafiJSfcO.OK 0.1. 0.5. 1. 
2. 10. 15. 20at*fcjE*fc«*^i-.fc^fc* 0. lat%£l 
±^jbDl-tt{^50MB/s*C£D|EiaB#OS/Nii* L < |fij± L 
fco lat%aSSn-r*tlf»#»±+»-C*0, 15at%i:*)t# 

[0 0 3 6] JLE<o*S*ti, ±El*B*>*tt«i:W* 
ft-C. «14Ji«r, Cr. Mo. W. Ta. V. Nb. Ta. Zr. Hf. 
Ti. Ge. Si. Co. Ni. C. B*», & L < liCr-TilO. Mo- 
CrlO. W-Si5. Ta-Si5. Nb-ZrlO. Ta-Cr5. Zr-HflO. Hf- 
Ti5. Ti-SilO. Ge-Pt5. Si-Rull. Co-Cr30. C-N10. B-N 

7Gb/in2. 50MB/in2O*f*'C<>*flHi+53 b »f*L. 

(if ^ tti^v^ 
[0 0 3 7] <MHm2) H4WA7K7-t>"/ 1 J08E 

K4 2li. iriEfWIt^iL-C, Hll(a)Ttt««3|£«P 
S1.4T. Jt3&#E6 0 /i ncm<7)40Ni-55Fe-5Cr£ h7^. 
*i0.6^m^)?Sffi#117t L> 118liJfc*Stn;i20/i ftcm^CoT 
aZr"C®JSL7to h 9 ^ ^ffiJjnXiiHiftffil 1 fcHfilK- F 
IBKl* h U 5 >7T1to/:o SfcEflWf* y^ftttO. 
25/i m(^r -V 7 I Al 2 03-3%Si02) t U ffiKS 1 il*3 
O^rn. ^»116l±AlT-2«12*->£ Lfco 
^f-SBUov^Tti, N i F e/CoFe(6nm). CuNi(2.5n 
ra). B^WCoF e/R u/CoFe(6nm). Mnlr(15nm)£ 

U . Co75-Cr 1 5-P 1 1 2 ( 1 Onm) /CrT i ( 5nm) 7* # * ^Nb 

mffiK(100nn))^@£SL. ^ItSS L/: h 7 7 ^IS* 
0.5,imfc L^E^^S^^»^*2.5/,m<7)> ? *N 
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i 80-Fe20 v - >l/ KR± £ K fcflHS ( v - ;V K H PB : 0. 2 
O/i m, ^F*?:/#:Zr2Q3) kUo A1203-T 
iCSO^c^ ^O1.0X0.8X0.2mm3c7)^^^ PfcMtiSLL 
r«jR^y K4 2 t Lfco K*H40. SiH^ 

[0 0 3 8] E14"C. n^Vy 3 V 4 4 ti. 1 0 // m 

10 fBfc t feu. ««^? K4 2 *ESSJfc#^5e£><ittK 
-Cii. 0. 35. 25 M m-7v*zZm^XttmL 

±i:H8L, ^yK*6«B«tft«3, 2. 1. 
5. 1. 0.7cmtLtz o t fc« *»afflLSItt, 0. 25// m 
Offljifty'n-fe^U ££EEPRML*5£KJ:& tO«rfflv>fc 0 
4 ft. 4 3»i:ov^li, *«Elb»K:tt«e>1% S« 
Elba. J8ffilB»a*o««i*«-c*it»fA<^ lttt« 
20 fj-cofe*. GMR/ 

*Lfc2.5. jin.8*oi», %mm\ tmcmmim 

(i 1 ~ 1 0«c. ^y Kli 1 - 2 O^^ffi^^^^:^ L 

L. *±ffiH«iC-N-H«SRSr3nmKlt3to /c/it. 
fFffi0#OfiS^y KOf?±fi^25nm. HUEIfettljUBI^l 
30 ^5^f. X^2^5^-IStet Ltzo 

[0 0 3 9] V^i* tL^»^^3b^r^4> 10Gb/in2. 50MB 
/in2 0*#"CS«li^-l'— MO-U »3 feja»^t^ 

R/W-ICi: LTii. ^ipS0.25/iinOyn-l:^Srfflv^-fe(75 
Srfflv>^^. V- HO-ioj: U (>A»4ttJ8t 

ftffcU L*ofc 0 445*5SM^R/w-ICk*« 

iOA 7 KfcOKMItwOV*T(i, 8ESIS:3. 2. 1.5. 
1. 0.7cmi/h£ < $EiiiiJK^50. 54. 5 

40 4. 54. 55hi« <1-&*W-e*. 2cmJ^T«h1"^-^^# 

[0 0 4 0] (**fctf!)3) |H5 4v>Lia8S.y f ll3 Srffl 

[0 0 4 1 ] El 5 ^ 0.3mm^fIJSOV-^ 

f 77^5 2 , 5 2 ^IIS> IBllIfeKMI 
MOftSttlEv* y h 5 1 . 5 1' 
B5(a) (b) i:^t J: ^: a 7 9 >f / 5 0 , 5 0 4 i: 
so «ttU E«S^5R?-ffl5 3 . 5 3' il/-f*M5 
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4, 5 4 IE»h9?* 5 5. 5 5' ±i:fi 

gi~& J: 9 ^P*Ui**«KLfco A1203-TiC®O*£ 

±«Kl±C-N«RR*3nnR»j\ *O#«ttl.0X0.7X 
0.2mm3, $ fetlU-^y 0X0.9 
X0.2mm3, fflHE?Ttfe8E*Hi** 2 0 ^ mt* o /- c £ 

- -C*jE«*****a <Tt & v^*. WStefc***- & v - 

O&ftti830. 780, 650. 630nm. ^7 - li5~50mWO fe 

tt^o U—if3t03U«tt5 4, 5 4 'l^ti^:"** 

mzmYyy? 5 5, 5 5' KB&¥fi\ Sia<0 2«cD*§ 
*fcov*Tfct*U ff±ililOnmtUo 

[0 0 4 2] fri3|Si*ff£*?>ffi5 3. 5 3 * t It 
t*. if@6> 7. 8 tw^-tSB»»*fflv^7t 0 16i:f 
1-*Jfc#J-Cli, 62, 64 k LT^JtaSSE7 5/iHcm, R 
Jp:0.9/i m0 3 6Ni-6 2 Fe- 2 Nb. 61. 63 i: LTJti&tfU 
5/iOcm, KJp:i.8/im^45Ni-55FeR*JKjSL. HI (a) 
*C^i"J: 3 iC^i/M^jft-CFIB. 4*><V fe L 

< iiRIEffi^T' h 1 J ^ V^iQlL. h 7 y ^ffiTwwSrO. 53 
/uni U SEKSM&ft 1 i«r 3 5 M m. i&feft 1 2 £ 5 

0 . 5 5, 60. 6 5/im> CuE#£* - 1 5 . f E 
flk^* ? ^SGlfcO. 1 9 M m(^Y 7 : Al203- 5%Si 
02)tLfc o H7fc*LfcOT^IOfc«tNi* 72. 7 
4£ LTtwitJ£trt2 0 ^ n c m. RJJ0. 1 pi m<D 8 0 C o 

- 1 0Ni-l 0Fe-l P. 71. 73k LTit3£#C6 b M Qc 
m. Kfl.5//m0 7 5 C o- 1 0Ni-l OFe-5 PRSrJB 

EKa)^-f J: o i:-)x/^tJlDlir h 9 ? 
*iffiTww*0.47,uini: U ^g&S 1 i* 3 3 M m, 
12^ 45. 50. 55. 60. 6 5 M m. CuE« 1 1 
6<D?->$& 1 3. Kflfc** y :/fiGl£0. IS M m(*F 
•V y : Al203-5%Si02) fc Lfco gK. @8t:/7l/: 
SUOHJfeWCti^ 82i: LTtcJtffi©L2 0 ai n c m. flUff 
0.1 ^ m<9 9 0Fe-5Al-5 S i £ 1 0nmOZr0 2 k3£51Je 
10Ji»Ji L/:#1I> 118 4: LTJtffigt 10'O^flc 
m, RJ5l.5/im^7 5 C o - 1 5Ta-l 0Z ri« 
JfiU EKa)KjjrtJ: 3 i:^/N«itF IB*i:J:») 
h U ^ >^iOllt h77 ?i|STww£0.5//nii: U 5^8 

4 4: LTitffiJ/U 5/iOcm, RIpi.9/i m<7)4 4 N i - 

5 6FeR££;«ifI0. 7^m-C»J»Lfco --T% ^g&ft 
Iili30/im,8«ftl2li4 0, 5 0. 5 5. 6 0. 
65/imiL . CuE«l 1 6 tco^T ii 9 - 1 

1 . KIM** y -/gGl«r 0.20^ m(^* 7 7^ : AI2O3-7 
%Si02) ^ LfcfcOfcffUKLfco 4*. J»±OMfc«fcftl 

x.t, jitaHntakttnct?. «««Sr*n-rit5 5. 

6 0, 6 5 /imfcLfcfc^><>80O*lfc«4:LTft*L 

fco 

[ 0 0 4 3 ] £*ifc*tU LTI*v>1* 
tlfe, N i F e/CoFe( 5 nm) , CuNi(2.5nm), S^lCo 
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F e/R u/CoFe(5nm), M n I r (1 3 run) SrJK#:»Jf 
L, 1S»tkK'*ir>1tLt:QL\^ *<DmMUi^ Co75-N 
il5-Ptl0- 5 %HfO 2(12 nm)*A«5iJ i <m-TimSJgi 
( 9 Own)* EH U **Tft5S Ltz h 7 ? 9 ««:0. 4 1 ^ 
mt LfcE^ajRlSfita**^* 2.1,/ mO> y *Ni80 
-Fe20v-^ KK±^«*tfc*« (y-;i/KMH:0-18^ 
m, ^7 P ^:Ta205) t L, *»WO«jR^y K*?- 
tUo *mfi«"Cti, 0. 25^m^n-feX*fflv^-C^ 

a/BLSIli. 0. 25, 0. 2 jU m«7 p n^^$'fflv^I 

[0 0 4 4] I#l:ov^t(i, Sl^flfetc, 0 l km* 
j|tHTO^^»/:i:ftSL/:o 3.5, 2.5. 1.8. IS 

m<Dsmm&mm^. co. Fe. Ni*&*4»*featfn 

fc^ft < t 1 ao&JR7c*Sr±/c&jft*i L. Etc. 
Cr. Mo. W. V. Nb. Ta. Ti. Zr. Hf. Pd. Pt, Rh, Ir. 

si*^fta»2o»*^atfnfc^ft < 29075 

S<CfLa, Ce, Pr, Nd. Pm. Sm. Eu. Gd. Tb. Dy. H 
20 o. Er. Tm. Yb. Lu, Bi. Sb. Pb, Sn, Ge, Bfrb%Z> 
*3»*&»tfft*:4Ui< k ltt<7)7n**#tf^ B B B K 
^tt^, 1 4(iNrSiDC. H^iDC. BN. ZrNbN. Al 
N. SiAlON. Si3N3^^«SR. 2 5 iiOH, NH2^(0®* 

^n^^yji-^^ *«fl|IB5*«o»»«lT*&o 2 2 
k2 3tOBi:ii, Mtz&lStrMaEL*:* »2 0*B11 
T»W«:I£tfr 4 ±E«tt«* f . Cr. Mo. Ta. 

V. Nb. Ta. Zr. Hf. Ti. Ge. Si. Co, Ni, Al, Zn, C, 

30 1 8^5c«*±fc*fiE»k"t--6. Cr-TilO. Mo-Crl 

0. W-Si5. Ta-Si5. Nb-ZrlO, Ta-Cr5, Zr-HflO, Hf-Ti 
5. Ti-SilO, Ge-Pt5, Si-Rull, Co-Cr30, C-N10, B-N10 

[0 0 4 5] WT, K»C»«IU*||*«*CO^TKWi- 

1 .8S^SiR«±tCSiN, Cr^*»^*attT»» 
^JF^^L, ^v^-CTbFeCo, DyFeCo, NdTbFeCo, TbFeCoN 
b, TbFeCoPt<f^*ftK»tt». SfeC8ni015%Ni8JP* 
- sK > «R R , 5nra CO -OH* * « <0 / - 7 )V * n T ^ * A> 
40 7;vn- /UfllTt* *** LraJtfa>tfl5iLfc. 
[0 0 4 6] --"C, SiN, Cr^^^THbR. 
(ik fete. Ar^*fflv>fcRF"7^^ ho>^A e 7^U > 
«t«L, JE^«RR«ifi*#HA+T^7Xv 

Arl±^l(i0.5-10mTorr. *««ft«50-200lC. mm 
iSJSB&3nm/st L/: c Tife^t^iiSiN. CrOffiH. A120 
3, Cr-Ti**»*^LJi*a^)T»»3*»?>4* 2Jik L 

Rfflil03S»6200nm. TbFeCo, DyFeCo. NdTbFeCo, TbFeC 
50 oNb, TbFeCoPt, TbFeCoBi^(7)^ B B B Kmt4S l±20* ^750 



(10) 



®m 2 0 0 0 -"6*7 4 0 1 
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nm, «tt8(i8nm-r**o KM*.?* * ^t?fflv>feifr 
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♦"To 

[0 0 4 7] 
[*2] 



(nm> 




( nToirr) 




K ft 




CoTb, 0 7.T 8 Pt 15 (200) 


CrTi(40) 


0.2 


200 


30 fa 


2 


F e Cu, 0 Tb,5Pt 3 Cr 2 (270) 


i_r i o\ow ) 


0.2 


180 




3 


FeCo 5 Tb 2 oSi 5 P<i2(350) 




0.5 


150 




4 


FcCo}Tb 7 Bi 3 Ta 2 Cr l (20) 


CrV(30) 


0.5 


100 




5 


FcCoioTb l5 Nb 5 Mo2(270) 


Cr(20) 


i n 

I.V 


150 


fig PS 


G 


FeCO| 3 Dy J5 Bi 3 V 2 Ti 2 (450) 


ZnS(30) 


1 A 

I.V 


200 


35 IS 


7 


FeCou,Tb3 0 Gc 5 Zr 2 Ir2(570) 


WTi(IO) 


2.0 


en 


3* IB. 


8 


FcCo 10 Nd,sPl2W2(- : * 70 ) 


MoSi(20) 


2.0 


iUU 


r* 


9 


F«Co 3 L>y, 0 La 3 Rh I Hf 2 (45) 


NiCr(30) 


5.0 


<n 
?u 


3E ia 


10 


FcCoj 3Tb26Cc 5 Pt 1 Ir 2 (350) 


CoCt(20) 


3.0 


i nn 


z£ la 


11 


FcCo J( ,Tb l5 Pt 2 Ta2(270) 


TaCr(30) 


0.2 


1 3U 


Sfc rgr 
2E lo. 


12 


Fer.o 7 Dy Z3 Nd 5 <330) 


MoCr(90) 


0.2 


175 




13 


FeCo 3 6Tbi6Ndi)Pt2V 3 (650) 


TaCr(65) 


0.5 


150 


SB 


14 


FcCo 42 Nd 2(> Pr J Pt 2 Ti2(750) 


V(40) 


0.5 


18) 


SOS 


15 


FeCo lfi Tb 26 Eu 5 Pt 4 P<l 2 (750) 


Nb(40) 


1.0 


124 


i*i£ 


16 


FeCo l3 Tb 23 Nb,W 2 (O50) 


TiCr(50) 


1.0 


54 


SSL 


17 


FeCo,oTb2oPm 3 Si 2 W 2 (590) 


WCr(50) 


2.0 


165 


mm. 


18 


FcCoLsDy^Gdil^W^SO) 


TiTa( 6 0) 


2.0 


65 


mu 


19 


FcCoi 5 Tb 22 Rh 2 ZT 2 (570) 


TiV(50) 


5.0 


145 


Sie 


20 


FcCo, 0 Nd 13 Pd 2 Si 2 (690) 


TiPt(50) 


5.0 


116 


£tt 


21 


FcCo 12 Tb 2 tHo5lr 2 Ti 2 (680) 


TiPd(50) 


10 


195 


sis 


22 


FcCo 10 Tb 2 2ET 5 2^ 1 V 2 (530) 


TiNb(60) 


10 


121 




23 


FeCo ln Tb 22 Tm,Nb 2 Mf> 2 (570) 


SiN(60) 


10 


(01 




24 


FeCo 10 Tb 22 Yb s Cr 2 W 2 (480) 


C(50) 


1.0 


95 


mis 


25 


FeCoioTb^WSOO) 


Gc(50) 


1.0 


81 


IS 



[0 0 4 8] **««l«!)«jEfl£li«14BI* , v»1"^ , *>*fli* 

X10-8(,u Vrms) (inch) (/* m)0-5/(// Vpp)&~FC*-3 
to ±Sfi£D>'^X®«HMi-**S*l±> ±.lE3#i<£>* 
JfcWtlBl^ft-C, «14«t, Cr, Mo, W, Ta, V, Nb, T 
a. Zr, Hf, Ti, Ge, Si. Co, Ni. C, B*$6, & L < I4C 
r-TilO, Mo-CrlO. W-Si5, Ta-Si5, Nb-ZrlO, Ta-Cr5, Z 
r-HflO. Hf-Ti5, Ti-SilO, Ge-Pt5. Si-Rull, Co-Cr30- 
Pt5, C-N10, B-N10, Si-N50^<O^t4^F^gT-2^i; 

v»-fiif> 6 5- 7 5%iC^L> Lfrvfcc 
[0 0 4 9] Stl 4v>L*2EttO*#*10tt, H30 

£3 2 i LT20*tS«L, if «E»«f^ U— ycoRflf 

met u »winu*uJ:*itflsiBiiti«"c«>aW-t*' 

14, B&50X:^'b300 , COl£fflT-SiiH*IJffll t/co 



[0 0 5 0] t>ftiOlfi:WLtl), ^7?*I"1C 

(4, 50MB/8T7Gb/in2lUJtOffi*aE* t aJfi , C*> *3<7) 
L-CI4R t < 50MB/st 1 15Gb/in2W±O 

WLfc&tefcii«L*:^«-t?l4, iail^JSI4#l)20X[fi)± 

v^tli, 0.2// myn-t^ias feOO***, 
40 ft, «LadSiK<o.^T30%effi*fiJ - e4>o^o 

[0 0 5 1 ] (HMSM4) K«r, *JfetWJ 

v»r*tt 7Gb/in2, $sSiSJS60MB/sW±r O^SSb 

ZZ-ii-Ftl 5 5 , 6 0, 6 5 /u rat Ltz1><Ol&m&&.\* 
60& v» L65MB/s<OlE#*Si*Wt|-C*o7t* J , 



(11) 
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> v 3 V±, *> L < ttE*UHOFPC±KJ£j5fc U ^ » K 

JEJiB* *vf, 1 7 UR/W-IC4:«*to31Ett t 

HWfcLsiMfc^fcRttfc»'frKJt-<-C, 5MB/sJil± 

[0052] a±it'«fci*»fe 4<omnmii. **wc 
m k s« -c § * n k # v » x 1 3fc»w a k . 

k> sssk <t nif50MB/sJ^±<o«is*K^-r*o?e^,ie$w 

[0 0 5 3] JBUh, #SIW©«*lfBiMM*, BB^tsEfifeS 
4St4ffiv>5C tic J: •jHJfi*"0*SaolE»W** t 

[HffiOffi#^ra] 30 

[0 1 1 *«WO«jRBa»«EfltO±*««*Ho 
[19 2] *8floa»^? KT-fe vyj<7J±R«M!E* 
Ho * 

[HI] 

B1 
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* [13] *%w<Dmmmmw:<DM&mo 

[ED 4] aMSWoai^flMl^* K7t^r'JO*tB. 
[1215] gUO*56KC5«^v KO±H«±E3o 
[B6] SW*9km<oVtX.^y KO±S«*H. 
[0 7] suw*nw<oa^^ Ka±Kff&B. 

[El 8] SUO*»WO«*l'Ny KWflEABU 

[0 9] «in»o«i**^-rBio 

[II 0] M^f^^^lwftiS. 

[0i2] ^*a^i5ia^(om^0o 

I^OittW] 

11- 12---#«ttTJMK 13- 
«tt*t*k 14- 15- • •!»?#», 20--vW< 
;W 21 #E*U 25---V- K*L 31---*»WOfB 

32---«*^?l*\ 33---D-?'J7^fiX- 
34---EHE«£»7, 310---*-*, 311---T-A, 3 

12- -m#. 313----9-^^>V3 >, 41-7-A, 314- • 
•#§I?S<7>R/W-IC, 42- --m^y K, 43---W»aEffi1B: 
ifc^ttiESB, 44---t^^>->3>, 45---n-*iJ7* 
fai-?, 50, 50- K7 5>f *\ 51, 51--JEm 

a. mae»i! t l < ii«Mi!<oti«mjEv> v h . 5 

2, 52---*tM(tl'-1f*-yr, 53. 53---Ef*W£*?- 
SB, 54, 54---P-***i3:fi, 55, 55- • -IBS* h 7 > * , 
61, 62, 71, 72, 81, 82 ■ • • ±g&E&® , 63, 64, 73, 74- 
••T«KBi, 101---ie#l»#, 102--5£$^?h\ 103- 
■ ■u-9 '1 7^fai-^, 104---HI^ii5:»t, 105- • 
7-A, 106- •••9- ^.^>~> a >, 108--M#, 111 — «= 

112---W4igB, 113---««JSfit* : f-, 114-- • 
Tiki, 115-"->-;vKS, 116-"jS^#a3W;i', 11 
7---±»««> 118---T»i8S(->-^K»*ffl)> 119- 
••mffi, 121- 122"-*«ttT», 123- - - 

124- • 'ftll, 125-"iSrtmo 
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B2 EH 



BEST AVAILABLE COP i 

(12) 



&M2 0 d'0-rf 4 





BEST AVAfiLA&m . 



KM 2000-67401 





(14) 



#M2 0 0^0-^'4 0 1 



1 2] 
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„125 
-124 
-123 
'122 

- 121 

- 122 

- 123 
" 124 
* 125 
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